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The background of this research began with initiation in Indonesian has been at an alarming level. According 
to the Indonesian Retail Entrepreneurs Association (APRINDO) in one year, it has reached 10.95 million 
pieces of plastic bag waste. Therefore, this research aims to accelerate the level of degradation by replacing 
synthetic polymeric materials into natural polymers, namely using starch because it is easily degraded, 
abundant. As a solution to the problem, the author invites Biodegradable Plastics from Starch Garut Sweet 
Potato and Cassava Peel Starch. The research method using the Melt Intercalation method is that no additional 
solvents are needed in making bioplastic films. As a base material Starch Garut Sweet Potato and Cassava 
Peel Starch which have high potential as the main ingredients for Biodegradable plastic. Therefore, by 
combining Starch Garut Sweet Potato and Cassava peel starch, it is hoped that it can minimize the buildup of 
plastic waste 




The problem of waste in Indonesia is a problem that has not been resolved to date. Meanwhile, with the 
increase in population, an increase in the volume of waste generated from human activities will also be 
obtained. Because plastic is widely used in everyday life - common polyolefin (polyethylene and 
polypropylene). Related to data from the Ministry of Environment and Forestry which discusses plastic 
products from 100 shops or members of the Indonesian Retailers' Association (APRINDO) in just one year, 
it has reached 10.95 million provided by plastic bags. The amount is equivalent to 65,000 hectares of plastic 
bags. The rapid increase in plastic production and consumption has caused serious problems with plastic 
waste, so experts overcome white pollution, namely how this pollution is caused by white pollutants (as soon 
as possible) from plastic bags, plastic cups, and other plastic materials (Avella, 2009; David, P, 2003) 
 
The problem of plastic waste when more and more in the amount of the environment will potentially pollute 
the environment. Given that the nature of the plastic will decompose in the soil in more than 20 years and can 
even reach 100 years to reduce soil fertility and in plastic waters will be difficult to decompose. The use of 
plastic as a packaging material faces various environmental problems, which cannot be recycled and cannot 
be naturally decomposed by microbes in the soil, resulting in a buildup of plastic waste that can cause 
pollution and damage to the environment (Syamsir. E, 2008). 
 
The high content of starch derived from Garut sweet potato and cassava peel allows it to be used as a 
biodegradable plastic film. This potential can be used as an opportunity to add value to cassava peel as a basic 
ingredient in making environmentally friendly plastic packaging (Firdaus. F et al., 2004) Therefore, in this 
study, Garut sweet potato starch and cassava peel starch will be added with ZnO filler to obtain bioplastic 
which is also a biocomposite in order to increase mechanical strength and resistance to water permeability 
will be prepared by the melt intercalation method 
 
2. Material and Methods 
 
The method used in this paper is a literature review. So, in this case, the authors do analysis and synthesis of 
related references. The author chooses journals and complete textbooks for the last 10 years for which their 
validity can be justified. References used are taken from several international journal publication websites, 
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including Science Direct, Mendeley, Research Gate, Google Scholar, Garuda Research and Technology, 
Interesting Engineering. With keywords entered in the search: Biodegradable plastic, Cassava Peel, Garut 
Sweet Potato, Melt Intercalation. The author also ensures that all literature used meets the literature review 
requirements. Inclusive criteria are full English or non-English language journals and have topics related to 
keywords or themes, and exclusion criteria are full-text journals not related to topics, keywords, or themes. 
 
3. Result and Discussion  
Making biodegradable plastic uses the method used, namely melt intercalation. Which in this process 
does not require the addition of solvents and silicate layers which are mixed with a polymer matrix. And 
tensile strength testing with raw materials of Garut Sweet Potato starch and Cassava starch and the addition 
of ZnO and Glycerol fillers. Tensile strength is the maximum stress required by a specimen to withstand the 
applied force. 
Table 1. Comparison of the results of the addition of glycerol to Tensile Strength and Elongation Bioplastics 
Reference 
Tensile Strenght (MPa) Elongasi (%) 
10% 20% 30% 10% 20% 30% 
I 39,089 41,501 53,947 20,68 14,32 9,25 
II 5,8 8,5 10 30 26 24 
III 23,17 10,31 2,41 3,9 6,2 9,5 
 
In the results of the table above shows that Ryan Andriansyah (2011) that biodegradable plastic using raw 
materials Garut Sweet Potato Starch and Cassava skin starch has a higher tensile strength than using Starch 
peas and a mixture of aking rice flour and tapioca flour this is due to the ingredients the standard used contains 
far different levels of amylose and amylopectin. In the experimental results of the pea starch used Ma (2009) 
contained 35% amylose and 35% amylopectin while the Garut Sweet Potato starch contained 16.2% amylose 
content and amylopectin was 69.8%, cassava Peel starch contained amylose 27.38% and amylopectin at 
72.61%. And Aking rice flour contains 29.70% amylose and Tapioca Starch contains 37.43% amylose. 
According to Andri Cahyo (2014), the value of tensile strength and elongation at break in biodegradable 
plastic from Aking rice flour is lower when compared to cassava skin starch shown in Table 1. This is due to 
irregular microstructure in the plastic caused by fat content higher. the elongation at break value increases 
with an increasing amount of glycerol added. Novelo-Cen and Betancur-Ancona (2005) starch which has 
high amylopectin content will form a harder gel so that the arrowroot tuber starch and cassava skin starch are 
materials that are very suitable for the manufacture of biodegradable plastics with a strong texture. 
 
Besides, the addition of ZnO and glycerol as a filler will affect the quality of the plastic film. The glycerol 
used also has a strong relationship with starch polymers (Myllarine, 2003). Ryan Ardiansyah (2011) in Table 
2, observations of the addition of ZnO concentration of 1% to 3% optimum glycerol concentration 30% for 
40 minutes heating time will continue to increase. According to Myllarine glycerol with a concentration of 
10% amylopectin will produce a plastic film that is fragile and difficult when tested tensile strength. While 
glycerol with concentrations above 20% amylose will produce plastic films which have better strength 
compared to amylopectin. Harsojuwono and Arnata (2015) showed that the use of glycerol with 
concentrations above 20% making biodegradable plastics caused higher Tensile Strength. This is also 
supported by Guilbert (1999) the more glycerol the more the pores of the polymer are filled with glycerol so 
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Table 2. Characteristics of bioplastics experiments with variations in glycerol concentration 10.20, 30% 







10% of Starch 
weight 
At 10% Glycerol concentration, the final heating temperature reaches 
95oC, the plastic sheet still looks stiff, can be removed from the mold as 




20% of Starch 
weight 
 
In the  40-minute heating process, the final heating temperature reaches 
99oC, and 20% glycerol is produced in sheets that are still quite stiff, but 
not broken when bent. There are no lumps, the surface is smooth but 




30% of Starch 
weight 
 
In the 40-minute heating process, the final heating temperature reaches 
99oC, and 30% is produced in sheets that are not too stiff, start to be 
flexible and not break when bent. There are no lumps, the surface is 
smooth but uneven, and there are no air bubbles trapped in the film. 
 
Table 2 shows that plastic flexibility decreases while violence increases. This proves that the addition of ZnO 
as a filler will affect the strength level of the plastic film. Besides, the greater the concentration of ZnO the 
less transparent the bioplastics produced, this is because ZnO will give a dark white color effect by the original 
color of ZnO in the form of white powder. Testing of mechanical properties in the form of tensile strength 
and the degree of elongation aims to determine the characteristics of the mechanical properties of the 
bioplastics and to determine the optimum conditions of glycerol from the degree of elongation. Besides, 
testing is carried out to determine the thickness of the plastic film made. The thickness of the plastic film to 
be tested is needed to calculate the tensile strength of the sample. The thickness of the measured bioplastic 
film can be seen in Table. 3 
 
Table 3. Bioplastic thickness results with variations in glycerol concentration 10,20,30% wt at 3% wt 
ZnO and 40 minutes long heating process conditions 
Sample 
Glycerol concentration at a heating time of 40 minutes and 3% ZnO 
30% wt 20% wt 10% wt 
Thickness (cm) Thickness (cm) Thickness (cm) 
1 0,0099 0,0118 0,0091 
2 0,0102 0,0100 0,0099 
3 0,0086 0,0101 0,0129 
4 0,0073 0,0111 0,1160 
5 0,0071 0,0112 0,0088 
6 0,0074 0,0113 0,0093 
7 0,0079 0,0116 0,0083 
 
4. Conclusion 
From the discussion above, it can be concluded that the Biodegradable Plastic product has some 
potential in accelerating the decomposition of plastic waste. The first potential, this product uses a natural 
polymer that is starch as a basic ingredient. The second potential shows that biodegradable plastic made from 
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arrowroot tuber starch and cassava skin starch which has a high amylopectin content than using pea starch 
and a mixture of rice flour and tapioca flour as a basic ingredient in making biodegradable plastic so that the 
results obtained with good quality. The third potential, with the addition of 3% ZnO concentration and 30% 
Glycerol can produce strong biodegradable plastic and also increase elongation at break. The fourth potential, 
by using natural polymer base ingredients, it will be more environmentally friendly compared to synthetic 
polymers used in general. 
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